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DELINQUENCY-MOVING MATRICES FOR 
VISUALIZING LOAN COLLECTIONS 

CROSS REFERENCE TO RELATED APPLICATIONS 

This application claims the benefit of U.S. Provisional Application No. 
60/173,579, filed December 29, 1999, which is hereby incorporated by reference in its 
5 entirety. 

BACKGROUND OF THE INVENTION 

This invention relates generally to loans, and more specifically, to 
managing such loans, both collateral based and non-collateral based, including 
predicting cash inflow, expenses and income. 

Determining whether to acquire a portfolio of collateral based loans 
10 requires determining a value of the portfolio. The portfolio typically has an initial 

value, and over a period of time, e.g., 5 years, most all of the loans should be paid off. 
The value of the portfolio is directly related to how quickly the loans will be paid off, 
i.e., cash flow, and how much income will be generated from the portfolio. 

The analysis required in order to determine the initial value, cash flow, 
1 5 and income can be difficult and tedious. For example, each loan must be analyzed 
and information regarding each borrower (e.g., payment history) must be considered 
in determining whether, or how likely it is, that the borrower will make a payment in 
any given month. In a loan portfolio including several thousand loans, such analysis 
is time consuming. 

20 Also, in volatile markets which are not very predictable and in which 

less than complete data is available, predicting collections of loans is more difficult 
than in more stable markets. Collateral based loan portfolios, however, sometimes 
become available for purchase in more volatile markets. Using models for stable 
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markets in valuing a distressed portfolio in a volatile market may result in 
significantly over-valuing the distressed portfolio. 

BRIEF SUMMARY OF THE INVENTION 

The present invention, in one aspect, relates to tools for forecasting 
cash flow and income from a collateral based loan portfolio that are particularly 
5 useful in volatile markets. In one specific embodiment, consumer payment behavior 
is modeled, and account movement is simulated for distressed assets. For each 
month, actual payment amounts are analyzed by delinquency, and frequency of 
payment is analyzed by, for example, asset type and region for delinquency. Actual 
performance is then applied to current contractual payments for forecasting thereby 
10 allowing for changing assumptions (i.e. going forward). In addition, the models 
facilitate determination of where payments are coming from, i.e. (who is paying). 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 illustrates a collections model; 

Figure 2 illustrates a re-marketing model; 

Figure 3 illustrates a re-marketing model including assumptions; 

1 5 Figure 4 is a portion of an exemplary work sheet for predicting 

delinquency; and 

Figure 5 is a system diagram. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention is described herein in the context of collateral- 
based loans, and sometimes is described specifically with respect to automobile based 
20 loans. The present invention, however, can be utilized in many different contexts for 
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other types of loans. Therefore, it should be understood that the present invention is 
not limited to practice with automobile based loans, or collateral-based loans. 

In addition, the models described herein are particularly useful in 
volatile markets for managing distressed loan portfolios. Models that have been 
5 developed for more stable markets where more complete data is available are 

certainly suitable for such stable markets. However, and as explained above, such 
models are not necessarily applicable to distressed loan portfolios in volatile markets. 

Volatile markets are markets which reflect changes in loan 
delinquencies based on one or more event occurances. Examples would include 
10 changes in the political climate, large interest rate changes and natural disasters. The 
models are flexible enough to calculate probabilities of such events and predict 
results. For example, in a auto loan scenario, if a natural disaster such as a flood 
occurred, some number collateral assets are likely to be lost, thereby resulting in both 
a decrease in loan collections and a rapid depreciation of the vehicles affected. 

15 Other events are also incorporated into the models, for example, where 

the collateral is located affects speed of depreciation and cost of repossession. In 
addition, all of the above are used in determining collection employee workload, since 
the model is used to predict when and where delinquent accounts are likely to occur. 

Further, the models and work sheets described herein can be practiced 
20 on many different computer systems. For example, the models and work sheets can 
be implemented on a lap top computer including a Pentium II processor. The 
particular computer on which the models and work sheets are implemented can be 
selected based on the processing speed desired, as well as the memory space needed 
due to the size of the portfolio and the extent of the models and work sheets to be 
25 generated. 

With respect to understanding a portfolio of collateral based loans, it is 
desirable to understand where the payments are being made, to project future 
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inventory trends, and to visualize changes in delinquency and predict event 
occurances. The present invention meets each of these needs. Specifically, tools for 
forecasting timing of cash inflow from a collateral-based loan portfolio, including 
modeling consumer payment behavior and account movement, are described. Using 
5 the tools described herein, and each month, actual payment amount can be compared 
to delinquency, and frequency of payment can be compared to delinquency. Actual 
performance is then applied to current contractual payments in order to predict cash 
inflow. 

More specifically, and in one embodiment, a collateral-based loan 
10 management system includes a collections model and a re-marketing model. A 

collections model 10 is illustrated in Figure 1. Collections model 10 sometimes is 
referred to as a "recency model" since model 10 provides data by looking at a last 
payment date to predict future payment behavior. 

As shown in Figure 1, collections model 10 includes a category of 
15 loans defined as "monthly contractual" 12. Such loans are ones in which a monthly 
payment is due, e.g., a monthly payment for an automobile loan. Another category of 
loans is defined as "deemed uncollectable" 14. Such loans are "monthly contractual" 
loans in that no payment is expected, one example is very delinquent loans. Although 
the descriptions herein use "monthly contractual" 12 loans to describe model 10, 
20 model 10 is not so limited. Model 1 0 is also used to predict payment behavior using 
delinquency measures, including, but not limited to, contractual, trailing 90 days 
(which is looking at only three months of behavior at one time, and for each month 
forward, looking at the most recent three months of data), trailing 1 80 days (same as 
trailing 90 days, but with six month periods), and last payment date. 

25 Within "monthly contractual" loans 12, there are loans which, for any 

particular month, multiple payments 16 have been made, one payment 18 has been 
made, and no payment 20 has been made. Multiple payments may be made, for 
example, if a loan customer has not made a payment for multiple past months and 
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then submits a payment for more than one month. One payment may be made, for 
example, by customers who are current on their loan payments. Alternatively, one 
payment may be made by someone who has not made payments for multiple past 
months and then submits payment for one month. Such an account is deemed 
irregular or sporadic. The "no payment" category refers, of course, to customers who 
make no payment during that particular month. Each monthly contractual type loan 
that is not "deemed uncollectable" can be grouped in one of the categories as shown 
in Figure 1 . 

When a particular loan portfolio is acquired, the acquisition of the 
loans by a new loan manager can result in customers starting to pay on loans that are 
then delinquent. Therefore, in determining delinquency, the number of days 
delinquent may be determined from the date of the acquisition of the portfolio by the 
new loan manager. Alternatively, the delinquency may be determined simply based 
on the contract terms and when the last payment was made. 

Collections model 10 is used to forecast monthly cash inflow by 
predicting, for example, consumer payment behavior based on historical information 
combined with assumptions about potential changes in the future. Such prediction is 
based on payment amount versus contractual delinquency, and measuring frequency 
of payment by delinquency. 

In one specific embodiment, delinquency is determined for each 
account. In the one specific embodiment, accounts that are 0 - 12 months delinquent 
are categorized by delinquency (e.g., a separate category is provided for each of 
month 0 through month 12). For accounts greater than 18 months delinquent, such 
accounts are captured in one category, i.e., >18 months delinquent. Each category is 
sometimes referred to herein as a "bucket". For example, if there are 1,000 loans that 
are 3 months delinquent, then there are 1,000 loans in the 3 month delinquent bucket. 

The contractual obligations for each bucket are then determined. For 
example, for the 3 month delinquent bucket, there may be a total of $1,000,000 in 
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payments that are contractually due for one month. The amortization rate also is 
determined for each bucket. Amortization rates change for each month as behavior 
changes. For example, customer loans are rolling forward and rolling back, thus the 
customers in each bucket change from month to month, as does behavior, changes to 
5 the amortization rates reflect changes in customer behavior. 

Each prior month performance is then analyzed on an account by 
account basis and grouped by asset type. Then, payments are compared to contractual 
obligation and to projected amount grouped by bucket. Recent performance is then 
compared to prior performance, and in one embodiment, greater weights are assigned 
10 to recent performance. Changes in performance are reported to management to allow 
for changes in collection strategies. The assumptions for collections are then applied 
for expectations on future performance. A model reflecting the new information can 
then be generated to predict future cash flow. 

Figure 2 illustrates a re-marketing model 50. Model 50 is based on 
15 those loans "deemed uncollectable" 14 in collections model 10. Once deemed 
uncollectable 14, then repossession of the collateral 52 against which the loan is 
secured is pursued, e.g., repossess an automobile that is collateral for an automobile 
loan. With respect to automobiles, or vehicles, such vehicles generally are within two 
categories. That is, either the vehicle is located 54 or the vehicle is not found 56. If 
20 the vehicle is located 54, then the vehicle can be auctioned 58, redeemed 60, or placed 
in inventory 62. If the vehicle is not found 56, then an outside agency 64 can be 
engaged to locate the vehicle or the particular loan can be written-off 66. 

Re-marketing model 50 is particularly useful in capacity planning. For 
example, and with respect to vehicles, if a large number of vehicles are to be 
25 repossessed, then planning must be done to store such vehicles as well as to sell the 
vehicles. In addition, model 50 can be utilized in forming a basis for predicting the 
value of vehicles to be repossessed and sold, as well as the timing of such activities. 
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Modeling loan information using collections model 10 and re- 
marketing model 50 described above facilitates an understanding of the portfolio and 
assists in visualizing delinquencies. In addition to the models described above, a 
spread sheet format can be utilized visualize other meaningful data associated with a 
5 loan portfolio, e.g., to determine predictability of collections. 

Figure 3 illustrates exemplary assumptions for re-marketing. Similar 
assumptions are assigned for collections model, and the assumptions illustrated in 
Figure 3 are only by way of example. More specifically, and referring to Figure 3, it 
is assumed that 0 - 5% of all loans 12 will be deemed for repossession 52. Vehicles 
1 0 will be located 54 for 60% of the loans for repossession 52, and 40% of the vehicles 
will not be found 56. With respect to the vehicles located 54, 0 - 10% will be 
auctioned 58, 5% will be redeemed 60, and 85 - 90 % will go into inventory 62. Of 
those vehicles to be auctioned 58, 20 - 60% will actually be auctioned, and of those 
vehicles to be redeemed 60, 20 - 70% will actually be redeemed. 

1 5 With respect to the vehicles not found 56, in one embodiment about 

25% will be assigned to an outside agency for location 64, and about 75% will be 
written off 66. Of those vehicles assigned to an outside agency 64, 15% will actually 
be found. Again the percentage values used herein are those used in one embodiment 
and are for illustration only. 

20 The assumptions represented in Figure 3 can be updated from month to 

month to more accurately reflect current data. The percentage assumptions described 
above are one example only and percentages change based on other external factors. 
Using the assumptions, cash flow predictions can be made based on those vehicles 
deemed for repossession 52. A similar process is followed with respect to collections 

25 to make a total cash flow estimate for a particular month. 

Figure 4 is a portion of an exemplary work sheet 100 for predicting 
delinquency. Although delinquency work sheet 100 is described herein in detail, 
similar work sheets can be generated for other information of importance such as 
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gross value, stock (i.e., book value of vehicles to be repossessed), roll forward, roll 
back, payoff, and payment. Roll forward means an account that will become 
delinquent, or one more month delinquent, due to failure to make a payment. Roll 
back means that a payment is made on an overdue payment, e.g., if three months 
delinquent and make two payments (i.e., the current payment and one delinquent 
payment), then this represents a roll back of one. 

Exemplary work sheet 100 shown in Figure 4 is generated using 
Microsoft Excel, Access, and Crystal Ball Application, which is used in the Excel 
environment to assign probability distributions to the assumptions. Of course, other 
commercially available software can be utilized in generating such work sheets. 

Referring now specifically to Figure 4, and in a first column 1 02, 
percentages are shown, i.e., A%, B%, C%, D%. These percentages indicate a 
probability that an account will roll forward into a next month of delinquency. A 
second column 104 indicates the number of months that an account is delinquent. For 
example, the "0" column is for accounts that are zero months delinquent, and the "1" 
column is for accounts that are one month delinquent. Delinquency is captured in this 
format for each month 106. 

By capturing delinquency in this manner, a prediction can be made 
with respect to which accounts, or buckets, by value will roll forward into the next 
bucket of delinquency. In addition, the assumptions for any particular month can be 
adjusted to account for variations due, for example, to seasonal behavior. For 
example, in some countries, it may be highly unlikely that many payments will be 
received during hurricane season. The assumptions, or probabilities, can be adjusted 
to reflect this seasonal variability. 

Contrasted to a calculation of a gross roll rate, which is calculated by 
looking at an entire portfolio for total delinquency (in value or other units) for a 
period, for example, 60 days late in month B, and determining what percentage of 
those delinquencies are carried over from 30 days late in month A. The problem with 
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such a determination of roll rate is that it does not take into account delinquencies that 
may have been more than 90 days delinquent, but have applied payments to get those 
accounts paid up to where they are now only 60 days late. 

Roll rate as used herein is calculated by a determination of the value of 
5 each loan, in aggregate, that has rolled forward from, for example, 30 days delinquent 
to 60 days delinquent, that is, determining those accounts that did not pay. 
Alternatively, some accounts may roll back, that is, a 90 day delinquent loan may 
receive two payments in a month, thereby rolling back to 60 days late. Determination 
of roll back and roll forward help in aligning collectors and collection efforts by using 
10 model 10, to predict which buckets accounts will be in. Prediction of which buckets 
accounts will be located, allows allocation of collectors for each level of delinquency 
and allows focus of collection efforts as continued deterioration of the portfolio 
occurs. 

Again, and as explained above, work sheet 100 shown in Figure 4 is an 
1 5 exemplary work sheet for predicting delinquency, and similar work sheets can be 
generated for other information of importance such as gross value, stock (i.e., book 
value of vehicles to be repossessed), roll forward, roll back (e.g., roll back 1, roll back 
2, roll back 3, payoff), and payment. These work sheets facilitate visualizing 
delinquency as well as cash flow and income. 

20 Work sheet 1 00, as well as other work sheets which can be generated 

in a similar manner as described above, are sometimes referred to as delinquency- 
moving matrices. Use of such delinquency-moving matrices facilitates a better 
understanding of a portfolio and timing as to when payments will be made, i.e., cash 
inflow. In addition, an initial portfolio value can be easily generated by summing the 

25 matrices for collections, re-marketing, losses, and outstanding amounts due. 

Further, and as shown with respect to work sheet 100, rather than 
looking at an entire portfolio in the aggregate to determine roll rate, with work sheet 
100, roll rate is determined based on the behavior of each account on an account-by- 
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account level. Such a more granular approach to roll rate facilitates more accurate 
estimates with respect to payments, and also facilitates a better understanding as to 
where the payments are coming from. 

Also, the collection model described herein captures multiple 
payments that may be made on a delinquent account. By capturing the fact that some 
borrowers may make multiple payments, a more accurate roll rate can be determined, 
rather than using a gross roll rate as defined above. The model also is configurable to 
take into account other factors or discrete events which affect payment behaviors. For 
example, during holiday periods, collections may be only about 95% of normal, the 
reduction in collections are due to multiple factors including collectors taking holiday 
and more accounts not paying. Other events include, but not limited to, tax incentives 
which may alter consumer behavior or a political event that may impact the portfolio 
in the future. 

Figure 5 illustrates an exemplary system 110 in accordance with one 
embodiment of the present invention. System 1 10 includes a computer configured as 
a server 1 12 and a plurality of other computers 1 14 coupled to server 1 12 to form a 
network. In one embodiment, computers 1 14 are client systems including a web 
browser, and server 1 12 is accessible to computers 1 14 via the Internet. In addition, 
server 112 is a computer. Computers 1 14 are interconnected to the Internet through 
many interfaces including a network, such as a local area network (LAN) or a wide 
area network (WAN), dial-in-connections, cable modems and special high-speed 
ISDN lines. Computers 114 could be any device capable of interconnecting to the 
Internet including a web-based phone or other web-based connectable equipment, 
including wireless web and satellite. Server 1 12 includes database 116 containing 
loan portfolios and account payment and delinquency information and is further 
configured to receive and store information regarding loan collection modeling 
described above. Server 1 12 can be accessed by users at one of computers 1 14 by 
logging onto server 112 through one of computers 114. 
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Although the invention has been described and illustrated in detail, it is 
to be clearly understood that the same is intended by way of illustration and example 
only and is not to be taken by way of limitation. Accordingly the spirit and scope of 
the invention are to be limited only by the terms of the appended claims and their 
equivalents. 
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